Transformation of carotenoid biosynthetic genes using a micro-cross section method in kiwifruit (Actinidia deliciosa cv. Hayward).
Genetic transformation using a micro-cross section (MCS) technique was conducted to improve the carotenoid content in kiwifruit (Actinidia deliciosa cv. Hayward). The introduced carotenoid biosynthetic genes include geranylgeranyl diphosphate synthase (GGPS), phytoene desaturase (PDS), ζ-carotene desaturase (ZDS), β-carotene hydroxylase (CHX), and phytoene synthase (PSY). The transformed explants were selected on half-strength MS medium containing 0.001 mg l(-1) of 2,4-D and 0.1 mg l(-1) of zeatin, either 5 mg l(-1) hygromycin or 25 mg l(-1) kanamycin, and 500 mg l(-1) cefotaxime. The genomic PCR, genomic Southern blot analysis, and RT-PCR were performed to confirm the integration and expression of the transgenes. The transformation efficiencies of either kanamycin- or hygromycin-resistant shoots ranged from 2.9 to 22.1% depending on the target genes, and from 2.9 to 24.2% depending on the reporter genes. The selection efficiencies ranged from 66.7 to 100% for the target genes and from 95.8 to 100% for the reporter genes. Changes of carotenoid content in the several PCR-positive plants were determined by UPLC analysis. As a result, transgenic plants expressing either GGPS or PSY increased about 1.2- to 1.3-fold in lutein or β-carotene content compared to non-transgenic plants. Our results suggest that the Agrobacterium-mediated transformation efficiency of kiwifruit can be greatly increased by this MCS method and that the carotenoid biosynthetic pathway can be modified in kiwifruit by genetic transformation. Our results further suggest that GGPS and PSY genes could be major target genes to increase carotenoid contents in kiwifruit.